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raryHaWaKnH H .Ll .• 3ynbKapHeea p .H .. Mypra3aea X. P13 - 12272 

Y'<er annaparypHbiX norpewHocrell, CllSI3aHHbiX c 3Hepreraqeci<oll 
38BHCHMOCTblO cetJeHHH H nonsrpK38UHA, B OllbiTBX no llBOHHOMy pacCeRHHIO 

Konet.JHBH reoMerpuqecKaH H 3HepreTH4eCKBH pa3pernaJOW8H cnoco6nocrh 
3KCnepHM9HT8flbHbiX YCTBHOBOK, C OOMOWb~ KOTOpblX npOBOllRTCH OfiWThl 

no T.H. "nsoHHOMY pacce'SIHHIO"' 1 SIBlH19TCSI 48CTbiM HCTO'LJHHKOM nO>KHbiX 3~ 

<jleKTOB npK onpeneneHHH CTIHHOilbiX XapaKrepHCTHK npouecca ll38HMOUeHCTilHSI 
l.JBCTHU. 

B HacrostweH pa6ore ornowenue aKcnepHMeHranbHO na6n10.naeMbiX senH

'<KH NR K N L llblpll>!<aercSI BHBnKTK'IeCKH 'lepe3 KCKOMyiO BCHMMerpHIO pac-
CeSIHKSI P1 P 

2 
K annaparypHbie <jlyHKUKH R.S,T,... 3KCnepKMeflranbHOll ycra 

HOBKK. B~;·pa"<eHKe 

ef · e~ 
NR 1 + (R+ 8)0 - + P1P

2 
I 1+ [( V+PT+Q{J+R)+(W+QT+UP+S)]-0--1 

~-- = -----------o2 _______________________________________ o_f __ 
L 1-(R+ S)-~- P1P211+ [( V+ PT+QU+R)-( VI+QT+UP+S)]-ii I 

nonyqeHHoe a HacroHwell pa5ore, SIBnSierCSI o5o5meHKeM pe3ynbraroa 5onee 
paHHRX pa5or /1-3/, Y'<HTblBBIOWHM He ronbKO yrnoay10, HO K 3HeprerH'Iec

KYIO 3aBHCHMOCTb CeqenuH: H nonSipH3BUHH. C noMOWhlO qacneHHhiX pactteroe 

noKa3aHa Heo5xonKMocrb yqera noJKHhJX aCRMMerpKli a NN-pacceSIHHH a 

npeuR3ROKHwx R3Me~eHRSIX aenR'<HH P 1P 2 . 

npenpHHT Qi5'beUHH8HHOf'O HHCTHTyra SIJl8pHblX HCCU8Jl01l8HHll, .ayi5Ha 1979 

Gagunashvili N.D., Zul'k:arneev R.Yu., Murtaiaev-H. 
P13 - 12272 

Calculation of Spurious Effects Connected with 
Energy Dependences of Polarization and Cross-Section 
at Nucleon Double Scattering 

A finite geometrical and energetic values of apparatus resolution 
in experiments on double scattering are often the reason for spurio
us asymmetries. The ratio of the experimental quantaties NR and NL 
have been expressed throught asymmetry P1P2 and apparatus 
function R,T,S, .•. . The expression 

of or 
NR 1+(R+ S)-0--+ P

1 
P

2
ll+[(V +PT+QU+R)+(W+QT+UP+S)-0-11 

---- = ----------o-2---------------------------------------or~ ·• 
NL 1-(R-S)-:.1. + P P 11 +[(V+PT+QU+R)-(W+QT+UP+S)-- 11 

n 1 2 n 
obtained in the present paper is:· the generalization of the earlier 
results 11.2 1 and takes into account both angular and energetic 
dependences of cross-sections and polarizations, Direct num-erous 
calculations indicated that itls necessary to take into account the 
spurious effects in case of' precisional measurements of the elastic 
NN scattering asymmetries, 
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§1. BBE,ll,EHHE 

Ilp8 npoBe,D;eHHH DOJU1pH3aUHOHHhiX 3KCDepHMeHTOB, B OCHOBe 

KOTOphiX ne~aT H3MepeHHH neBo-npaBhiX /a3HMyTallbHhiX/ aCHM

MeTpHB pacceHHHH, Ba~HO yqHThiBaTb BllHHHHe Ha pe3yllbTaT H3Me

peH8B px.o;a llO~HhiX 34MiJeKTOB, DpHBO.D;HIUHX K T.H. llO~HhiM aCHM

MeTpHHM paccexHHH. ToT fl>aKT, qTo TaKHe xapaKTepHCTHKH 3Kcne

pHMeHTallbHhiX ycTaHOBOK, KaK, HaDpHMep, 3HepreTHqeCKHe H yrno

Bhle pa3peweHHH, He 6ecnpe.u;enbHO Manhl, HO HMeiOT KoHeqHoe 

3HaqeHHe, HBllHeTCH 06hlqHhiM HCTOqHHKOM B03HHKHOBeHHH uenoro 

px.o;a llO~HhiX 34MiJeKTOB. llaCTb 83 H8X, CBH3aHHaH C yrnOBOB 

3aB8C8MOCTbiO .o;84MiJepeHU8anbHhiX ceqeHHB, y~e .u;eTanbHO pac

CMaTpHBanacb B naTepaType /1-3/. 

B HaCTOHIUeB pa6oTe Mhl paCCMOTpHM HeKOTOphle 34MiJeKThl, 

CBH3aHHhle C 3HepreTHqeCKOB 3aBHCHMOCTbiO ceqeH8B H DOllHpH3a

llHB B ODhiTaX DO .D;BOBHOMY pacceHH810. 

Ecn8 npeHe6peqb 3HepreTaqecKHM 8 yrnoBhiM pa36pocaM8 

B nepB8qHOM nyqKe qaCTHU H He yq8ThiBaTb HeKOTOphle TpHBHallb" 

Hhle 34MlJeKThl, B03H8KaiOIUHe BCne,D;CTB8e HeToqHOCTeB IOCT8pOBOq

HOrO xapaKTepa, TO MO~HO Bhi.D;ellHTb Tp8 OCHOBHbiX annapaTypHhiX 

8CTOqH8Ka llO~HbiX aCHMMeTp8B DpH .D;BOBHOM pacceHH88, CBH3aH

HbiX C CyiUeCTBOBaHHeM KOppenHUHB T8Da: 

1/ yron nepBoro /nonxp83YIOIUero/ paccexH8H - yron BToporo 

/aHan838PYIOIUero/ pacceHH8H; 

2/ 3Hepr8H qacTHU, na.o;aiOIUHX Ha aHan83aTop, - yron aHa

JIH3HPYIOIUero paccexH8H; 

3/ 3Heprax qacT8U, paccexHHhiX Ha nonxp83aTope, yron 

MHOrOKpaTHOrO pacceHH8H B BeiUeCTBe aHall83aTopa H cqeTq8KOB 

BO BTOpOM pacceHH88. 

IIepBbiB 83 3THX 8CToqH8KOB norpewHocTeil no.u;po6Ho pac

CMOTpeH B pa6oTaX /l·31. cllopMynhl .D;llH Benaq8Hbl llO~HhiX aC8M" 
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MeTpBii, paaee nony'leHHble B O,ll.HOH B3 HBX /2/, HBJKe HaMB 6y,11.yT 

o606ll.leHbl Ha cnyqaii CYil.leCTBOBaHHJI .KOppenJIQBH THna "3HeprBJI -

yron BToporo pacceJIHHJI", T.e. c yqeTOM BToporo Tana BblweoTMe

'leHHbiX HaMB HCTO'IHB.KOB annapaTypHbiX norpeWHOCTeii. 

§2. Bb/BOJ( ti>OPMYJibl J(JIJI BEJIHCJHHbl A3HMYTAJibHOH 
ACHMMETPHH PACCEJIHHJI, HAEJIIO,ll.AEMOH 
HA OIIblTE 

06ll.lae coo6pa:lKeHHJI. Kax B3BecTHo, 3HepraJI qacTBQ, 

pacceJIHHbiX nonJipB3aTopoM, BapbapyeTCJI c H3MeaeaaeM yrna 

nepBoro pacceJIHHJI. Ilo3TOMY npa xoHe'IHbiX nonepe'IHbiX pa3Mepax 

aaana3aTopa /a c'leT'IB.KoB/ na,ll.aJOil.IBe aa aero qacTHQbl 6y,11.yT 

aaa3oTponao pacnpe,11.eneHbl no 3Heprua. Ilocxonb.Ky ceqeaaJI pac

ceJIHBJI 'laCTBQ Jl,ll.pOM aaanB3aTopa ,ll.OCTaTO'IHO pe3.KO 3aBBCJIT 

OT 3HeprBB, TO BepOJITHOCTb BTOporo pacceJIHHJI, npB npO'IBX 

paBHbiX ycnOBBJIX, 6y)J.eT ~YH.KQBeii .ll.BYX BnB 6onee nepeMeHHbiX: 

yrna nepBoro pacceJIHHJI, yrna a 3Hepruu BToporo pacceJIHHJI. 

Bcne,ll.CTBBe Cyll.leCTBOBaHBJI Me:lK,Il.Y HBMB onpe)J.eneHHOH B3aHMO

CBJI3B MO:lKeT B03HB.KHYTb annapaTypHaJI aCBMMeTpHJI B pacceJIHBH 

aa aaana3aTope ,ll.a:lKe B Tex cnyqaJix, xor,11.a nyqxu ae nonJipB3oBa

Hbl. 3Ha'leHBJI Ta.KOH nO:lKHOH aCBMMeTpHB Onpe,ll.enBTb a6COnJOTHO 

TO'IHO 3aTpy,ll.HBTenbHO. 0)J.Ha.KO ee MO:lKHO OQeHBTb npa.KTB'IeC.KB 

BCer,ll.a C ,ll.OCTaTO'IHO Manoii norpeWHOCTblO nyTeM nO,Il.C'IeTa no 

aaanBTH'IeC.KBM ~OpMynaM BnB nocpe,ll.CTBOM MO,Il.enBpOBaHBJI npo

Qecca .ll.BOiiaoro pacceJIHBJI aa 3BM no MeTO.Il.Y MoaTe- Kapno. 

H C X 0 .11. H bl e y C n 0 B B J1 B 0 6 0 3 H a q e H H Jl. IlpB nony'leHBH 

~OpMyn, He06XO,Il.BMbiX ,ll.nJI npa.KTH'IeC.KHX aaanBTH'IeC.KHX OQeHO.K, 

Mbl 6y,ll.eM BCXO,Il.BTb 83 CXeMbl pacceJIHHJI B reoMeTpBH 3.KCnepHMeH

TanbHOH YCTaHOB.KB OnbiTa no ,ll.BOHHOMY pacceJIHBlO, no.Ka3aHHbiX 

aa puc. 1. 

Ha 3TOM pBCYHKe CBMBOnaMB "A "a "B" o603Ha'leHbl nepBaJI 

B BTOpaJI MBWeHH COOTBeTCTBeHHO; L H R 03Ha'laJOT neBble H npa

Bble nono:lKeHBJI aaanB3BPYJOILIBX c'leT'IH.KoB; ¢ a {3- yrnbl nepBoro 

B BTOporo pacCeJIHBH COOTBeTCTBeHHO, OTC'IBTbiBaeMble Ta.K, .Ka.K 

3To noxa3aao aa puc. 1; 20
1 

- yron aa nnocxocTB pacceJIHBJI, 

OXBaTbiBaeMbiH BTOpOii MBWeHblO. 0CTanbHble 0603Ha'leHHJI JICHbl 

B3 pacyaxa. EcTeCTBeaao, BCJO.Il.Y npe,11.nonaraeTcJI, 'ITO Tenecable 
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AC • 4. 
Cl • CL • lo. 
11 • r1 
IL, ra 

~ .. 
0 
~ 

'.L a,c; HUUIIHbZ. ..0 
Pa, tlz 

It 
It L 

Puc.1. Cxe,wa onbl171a u o6o3Hat~eHUJI. 

b Sin s - , f.: a 1\. e 
Puc.2. Ca.J13b yzAoa 1/f u f3. 

yrnbl, oxBaTbiBaeMble cqeT'IB.KaMH cneBa a cnpaBa oT aaana3aTopa, 

O,ll.BHa.KOBbl. PaccMaTpBBaeMaJI HaMB CXeMa COOTBeTCTByeT "xo

poweii reoMeTpBB onbiTa", T .e. Ta.KoMy cnyqaro, icor,11.a Bblnonaeabl 

cne,ll.yJOil.IBe ycnoBBJI: 

1/ pa3Mepb1 MBWeHH MHOrO MeHbWe paCCTOJIHHJI AC; 

2/ pa3Mepb1 c'leT'IB.KOB R a L MHoro MeHbwe paccTOJIHBJI LC = 

ooRC. 

Bbipa:lKeHBe ,11.n.11 OTHOWeHBJI BenH'IBH NL/NR. 

JleBo-npaBaJI &3HMYT&nbH&ll &CHMMeTpB.II pacceJIHB.Il (j'Ha6JI. • B3Me

pJieM&.II o6bi'IHO aa onwTe, 3anucwBaeTcJI cornacuo/3/B BB.Il.e 

NL-NR 1- NR/N L 
(:1 = -------- = -----------

NL+NR l+NJINL • 
/1/ 

3,11.eCb N B NR- C.KOpOCTB C'leTa C'leT'IHKOB, perBCTpapylOil.IBX a.KTW 

,ll.BOHHOrO pacceJIHBJI B nonoliCeHH.IIX L H R COOTBeTCTBeBHO. 

BenB'IBH& OTHOWeHH.II NJiN L 3&BHCBT OT BC.KOMWX,IlBHAMH'IeC-

ICHX BenH'IBH, nonllpH3&UBII BnH &HaJIII3JIPYJOIIleH CDOC06BOCTII BTO

pOB waweaa, a Ta.K:lKe OT uelCoTopwx annapaTypuwx napaweTpoB 

3.KCnepBMeHT&nbHOH ycT&HOBKB. B npa6nB:lKeHHB TOH.KBX MBWeHei 

A a B ,11.n.11 oTnoweua• N J N R, nony'laeworo ua onwTe, 11weew 
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+82 
1 f a (¢+e).a (t/f-E>).f§..e). ----[l+P (¢+e).p-: (t/f-8)]de 

1 2 r2 1 2 -e 1 1 NR 

NL 
--------------------------------------------------- /2/ 

+e2 1 . 
f a 

1 
(¢+e).a 

2
(8+e). S..e) · - 2--[ 1+ P 

1 
(¢+e).p 

2 
(O+e)]de 

-e1 r2 

3.u;ecb P 1 npe.u;cTaBnJieT co6oii yrnoaoe pacnpe.u;eneHue nonJipH3au;uu, 

B03HHKaJOiu;eH npH pacceJIHHH Ha nepBOH MHWeHH, p 2 • BellH'IHHa 

aHallH3HpyJOiu;eH CnOC06HOCTH BTOpOH MHWeHH. B pJI_u;e 3KCnepHMeH· 

TOB, KOr.u;a H3BeCTHa P1,:JTa BellH'IHHa Ta~e MO~eT HaXO)J;HTbCJI 

H3 OnbiTa no )J;BOHHOMY pacceJIHHJO. ~YHKD;HH a 1 H a 2 JIBllJIJOTCJI 

H3BeCTHbiMH BellH'IHHaMH H npe.u;cTaBllJIJOT C060H .u;a4MtlepeHD;HallbHble 

ce'leHHJI npou;eccoB nepaoro H BToporo pacceJIHHii cooTBeTCTBeH· 

HO; E- :JHeprHJI qacTau;, na.u;aromax Ha aHanu3aTop; r 1a r2- paccToJI· 

HHJI OT TO'IKH pacCeJIHHJI 'laCTHD;bl B MHWeHH 8 )1;0 C'leT'IHKOB R H L 

COOTBeTCTBeHHO /CM. puc. Jj; S(e) • liJyHKD;HJI, 3aBHCJIIu;aJI OT liJop· 

Mbl aHallH3aTopa H ero pa3Mepa /cPOPMiiJaKTOp MHWeHH/. 

B OTHOWeHHH /2/ Mbl He Y'IHTbiBaeM TOlllli;HHy nepBoro pac· 

ceaaaTenJI, nocxonbKY B Haa6onee pacnpocTpaHeHHOM cnyqae, 

xor.u;a na.u;aromae Ha nonJipH3aTop qacTHu;hl paBHOMepHo pacnpe.u;ene· 

Hbl DO MHWeHH, B OTHOWeHHH /2/ Bblna.u;aJOT BCe reoMeTpH'IeCKHe 

napaMeTpbl, CBJI3aHHble c pa3MepaMa MHWeHH a nyqxa. Ilepe.u; 

TeM, KaK BblnOllHHTb HHTerpHpOBaHHe B /2/, pa3nO~HM B pJI_u; 

no 8 .u;o qneHOB BToporo nopJI.u;Ka ManocTH BKnJO'IHTenbHO cne.u;yro· 

UUie liJyHKD;HH: 

1 a2 e 2 2a0. 
---- ~ 1 - ------ + -- sm f3 , 
r 2 b 2 b 

1 

1 
-2 

r2 

a2e 
2 

__ g~-sin(3. 1- ---2-- b 
b 

Y'IHTbiBaJI, 'ITO B 3TOM npa6na~eHHH 

acos{3 . a2 sin 2{3 2 t/1 - e ~ f3 - < ------- + 1 ) e - ---------e 
b 2b 

H 

E(¢ + e)~ E + E'·E> + (E"e 2)/2, 

.u;llJI liJyHKD;HH a 1 Ba2 HMeeM: 

6 

/3/ 

/4/ 

/5/ 

·l 
J 

J 

"e2 a1 
a (¢ + e) ~ a + a,. e + -------

1 1 1 2 

a2 (t/J- e, E(¢ +e))·= a2+ (-a;f3 A+ a~E E ')e + 

/6/ 

/1/ 
2 

( ' B 2 . 2 t:J. " E" " A 2 2 " AE " ( E ')2) e + -a Sin ~-' + a + a - a + a ---, 
2{3 2E 2{3{3 2{3E 2EE 2 

r.u;e A~ -~cos{3 b---+ 1 H B = -~· b • 

AHanorB'IHO .u;nJI a2 (8 + e, E(¢ I e)) B Tex ~e o6o3Ha'leHHJIX nonyqa· 

eM: 

a2 (8 + e, E(¢ +e))= a 2+ (a;f3A + a~EE ')e + ( -a~f3 B 2 . sin 2{3 + 

2 
+ ' E" " A 2 2 " AE' " (E') 2 ) e a + a t:J. Q + a Q + a ---- • 

2E 21-'1-' 21-'E 2EE 2 

/8/ 

Bhlpa~eHHJI .u;nJI pa3no~eHHii yrnoBbiX a 3HepreTH'Iecxax 3aBHCHMoc· 

Teii 

P
1 

(¢ + fJ). P
2 
(0- 0, E(<P +- ())) H p2 (8 I (), E(<f> ' e)) 

aHanorH'IHbl a nonyqaJOTCJI nyTeM 3aMeHbl a
2 

Ha P2 H a 
1 

HaP
1
.Bhlpa· 

~eHHe )J;llJI liJopMiiJaKTOpa f§..fl) 3aBHCHT OT reoMeTpHH aHallH3Hpyro· 

Iu;eH MHWeHH. TaK, HanpHMep, 

S(e) -~ ~ 1 

2 
/e2-e \ 1 

.u;nJI npJIMoyronbHOii 

llJopMhl, 

.u;nJI xpyrnoii llJopMbl. 

0KOH'IaTellbHO C yqeTOM /3/7/9/ nonyqaeM 

e 2 e 2 

/9/ 

1 1 
N 1 + (R + S)--- + P1 P2!1 + [(V + PT+QU+R)+(W+QT+UP+S)]----! 

R n n -N-- = -----------er---------------------------------------o-r--- · 
L 1+(R- S)---- P

1
P !1 + [(V + PT+QU+R)-(W+GT+UP+S)]----! 

n 2 n 

/10/ 

3.u;ecb ucnonh3oBaHbl cne.u;yrollUie o6o3Ha'leHHJI .u;nJI annapaTypHhiX 

liJyHKD;HH: 
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u' 
p = __ !_ 

a 1 • 

An' 
Q = 28 sin f3 _ ___ 2{}_ . 

a2 • 

2 , 2 "# ,, , 

.A a 2/3 R 8 a 2 a 1 2 a 2 
R = --- • ----~-- ---sin 2{3 --- + ---- 8 - 2A8(sin {3)·--- + 

2 a 2 2 a2 2a1 a 2 

' ' E' ' E" " (E ')2 
a1-a2E a2E" a2EE 

+ ---------- + --------- + -------------
a1-a2 2a2 2a2 

, 
a 1 . a' 28 sin f3 . a' . E ' " • 

S = --- [28 smf3- A-~-]+-----------~~------_ a 2f3E AE a 1 a ----------- . 
2 a 2 a • 2 

~A 2 p , 2 p , p , , p , E , 
2{3{3 8 . 2{3 1 a 1 2E 

V = --- • -------- --- sm2f3 · ----- + ----- + ------------- + 
2 p2 2 P2 2P1 a1P2 

P' ·E' P" (E ')2 ' (E ') 2P' P '· P' · E' P' ' E' 2E 2EE a2E 2E 1 2E 1a2E. + ------- + ----------- + ------------ + ------------- + ---------- • 
2P2 2P2 a2 P2 P1 p 2 a2Pl 

P ~ P ;(3 28 sinf3 P 2EE' P 2~EAE' 
W = -:A--------- + -------------- - ---------- -

plp2 p2 p2 

a' · E '. P' .A a' A · P ' · E ' 
- __ g¥: ______ gf? __ - --~-----g¥: ____ _ 

a2 p2 a2P2 

B 4lopMyne I 10 I cne~yeT nono>tCBTb n =3 ~n.a np.aMoyronbHOii: aaana • 

3BPYIOilleii MBWeHB B n =4 ~.a xpyrnoro aaana3aTopa. 

§3. OECY)l(J!EHHE HOJIYfJEHHOFO PE3YJlhTATA 

TaxaM o6pa3oM,-OTHoweuae NR/NL a, cne~oBaTenbBO,B3Me· 

p.&eMa.B Ha OUblTe aCBMMeTpBJI pacce.&HBJI onpe~eJIJIIOTC.B, C O~HOH 

CTOpOHbl, BeJIB'IBHaMB, 3aBBCJllllBMB OT ~BHaMBKB B3aBMO~eii:CTBBJI, 

a C ~pyroii: • B03MOlKHOCTJIMB B3MepBTeJibHOrO npa6opa: yrnOBblMB 

pa3peweHBJIMH, annapaTypHblMB 4!YHKllBJIMB H T.~. 

llo CBOeii: 4!opMaJibHOH CTpyKType BblBe~eHHOe HaMB BblpalKeHBe 

UOJIHOCTbiO COBUa~aeT C ylKe B3BeCTHblM B JIBTepaType pe3yJibTaTOM 

8 

pa60Tbl/l, 2<B KOTopoii BblpalKeHHe ~JIJI NR/NL nony'leHO npH 

MeHee 06ll.IBX npe~llOJIOlKeHHJIX /C y'leTOM TOJibKO yrJIOBblX 3aBH" 

CHMOCTeii a 2 H P2 /. 

HaMH 6blJIO Bbl'IHCJieHO OTHOWeHHe N.JN B 'laCTHOM CJiy.'lae pac· 
-" L 

ceJIHHJI ~Byx npoTOHOB npH 3HeprHH 640 M3B Ha yron ¢=20on.c. 

/a=l M, b =0,8 M, {-:! =10 A.C., e.i!C =0,5"/. Pac'leT no BbiWenpHBe· 

~eHHblM 4lopMyJiaM llOKa3aJI, 'ITO annapaTypHble xapaKTepHCTHKH 

llpOJIBJIJIIOTCJI B aCHMMeTpHH pacCeJIHHJI ylKe B 3 ~ 4 nopJI~Ke H 3cP4leKT 

JIOlKHOH aCHMMeTpHH, Bbl3blBaeMOH 3THM 06CTOJITeJibCTBOM, Heo6xo· 

~MO Y'IBTblBaTb npH H3MepeHHH BeCbMa MaJiblX 3KCnepHMeHTaJib" 

Hbl1( aCHMMeTpHH /U ::;0,05/ HJIH npoBe~eHBB npellH3BOHHbiX H3Me· 

peHHH C OTHOCHTeJibHblMH norpeWHOCTJIMH •• 1~ HJIH JIY'IWe. 
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